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in  the  gastrointestinal  tract  plus  contents.  The  stomach  contained  77.1 
percent  of  the  dose,  and  as  a  result  there  was  very  little  drug  and/or  its 
mstabolltes  in  any  other  tissue. ^Blood  and  plasma  peak  level  occurred  at 
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4  hours  and  plasma  lavals  %fere  higher  than  those  in  «fhole  blood.  Blood  levels 
of  bile-duct  ligated  rats  %fere  appreciably  higher  than  the  blood  levels  of 
bile-duct  cannula ted  rats,  but  the  blood  curves  peaked  at  the  sane  tine  and 
followed  the  same  general  pattern.  Bile-duct  cannulated  rats  excreted  11.6- 
56.9  percent  of  NR-158,122  dose  (as  in  the  bile.  These  rats  generally 
excreted  very  little  drug  in  the  urine  (4.5%).  Bile-duct  ligated  rats  excreted 
13.5-36.3  percent  of  drug  (as  in  the  urine.  Feces  are  the  main  excretion 

route  for  NR-156,122  (as  in  both  bile-duct  cannulated  and  bile-duct 

ligated  rats  accounting  for  32.3  percent  to  84.5  percent  of  the  dose  in  the 
bile-duct  cannulated  rats  and  from  49.6  to  81.3  percent  in  the  bile-duct 
ligated  animals.  Excretion  of  in  both  urine  and  feces  was  essentially 
oos^lete  at  46  hours.  In  both  bile-duct  cannulated  and  bile-duct  ligated  rats 
there  is  very  little  residual  at  72  hours  in  liver,  (heart,  lungs,  spleen, 
kidneys  as  a  pool),  gastrointestinal  tract  and  contents,  or  carcass.  Thus, 
in  the  rat  it  appears  that  WR-158,122  is  rapidly,  but  imcoe^letely  absorbed, 
transported  to  the  liver  and  excreted  in  the  bile. 
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Interim  Report  No.  1 

Studies  on  the  Mtabolic  fate  of  WR-158,122  [2,4-diamlno-6-(2 
naphthylsulfonyl)-qulnazollne-2-^^c] ,  the  antifolate  antimalarial 
cosqpound  shown  below 


have  been  carried  out  in  one  rhesus  monkey,  7  bile-duct  cannulated  rats, 
8  bile-duct  ligated  rats  and  2  control  rats.  Data  on  blood  levels, 
excretion  and  tissue  distribution  are  detailed  in  this  report. 
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MATERIALS  AND  METHODS 

Compounds.  WR-158,122  [2,4-diainino-6- (2-naphthylsulfonyl) -quinazoline-2- 
14  1 

C]>  empirical  formula  C^gH^^SO^N^*  mol.  wt.  350 >  was  supplied  by  Walter 

14 

Reed  unlabeled  as  Bottle  AY  65859.  The  C-labeled  preparation  was  syn¬ 
thesized  by  Research  Triangle  Institute  and  dated  1/8/79.  Lot  No.  2572-110, 
dated  8/20/79,  has  a  specific  activity  of  69  tiCi/mg  or  24  mCl/mmole.  The 
radiochemical  purity  In  a  number  of  TLC  systems  was  >  98%. 

Treatment  Suspension.  The  treatment  suspension  was  prepared  by  grinding 

14 

intimately  307.13  mg  cold  drug  and  3.08  mg  of  C  labeled  drug  in  a  glass 
mortar  with  glass  pestle  with  addition  of  small  eunounts  of  diluent  (0.2% 
methylcellulose  and  0.4%  Tween  80  in  distilled  water)  until  a  smooth  sus¬ 
pension  was  achieved.  The  suspension  was  decanted  into  a  tared  ro\ind- 
bottom  polycarbonate  200  ml  centrifuge  bottle  containing  glass  beads  and 
diluted  to  124.08  g.  It  contained  2.50  mg  WR-158, 122/ml  and  1.86  uCi/ml. 

The  suspension  was  stored  at  4°C.  Assay  of  the  suspension  gave  the 
following  results: 

4,136,000  dpm/ml 
1654  dpm/yg 
1.86  u Cl/ml 

Analytical  Procedures 

1.  Blood.  0.2  or  0.3  ml  of  blood  is  digested  with  0.5  ml  of  0.5  N 
NaOH  at  70^C.  After  2  hours,  0.5  ml  of  t-butyl  hydrogen  peroxide  (TBHP) 
is  added  and  the  sample  is  incubated  for  an  additional  2  hours.  After 
cooling  the  cocktail  (15  ml  of  4%  DTN)  is  added  folloifed  by  ismwdiate 
vigorous  shaking.  After  2  hours  cooling  vials  are  coxanted  in  a  Packard 
Tri  Carb.  All  samplas  are  corrected  for  quenching  and  other  effects  by 
internal  standardization. 
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DTN  Media 


PPO  Concentrate 


Final  Media 


1  liter  toluene 
100  9  PPO 
2.2  9  DiMePOPOP 


150  ml  PPO  concentrate  is 
added  to  3  1  of  dioxame 
Add  300  9  naphthalene 
Add  3.5  9  BHT*  ^ 

Add  140  9  Cab-O-Sif^  (ca  4%) 


*  2 , 6-Dl-tert-buty’l-p-cresol 

2.  Plasma.  0.5  ml  of  plasma  is  di9ested  using  the  same  procedure 
(eliminating  the  bleaching  step)  described  for  blood  above. 

3.  Bile.  Bile  is  counted  exactly  like  blood  except  that  the  sample 
is  usually  0.5  ml. 

4.  Urine.  0.5  ml  sa]i9>le8  of  urine  can  usually  be  counted  directly, 
but  some  highly-colored  samples  may  require  bleaching. 

5.  Feces.  Feces  are  digested  in  appropriately  sized  jars  with  10 
volumes  of  0.5  M  NaOH  for  48  hours  at  70°C.  Replicate  0.5  ml  samples  of 
the  warm  but  not  hot  digest  are  bleached  with  0.25  ml  of  TBHP  for  2  hours 
and  completed  as  above. 

6.  Tissues .  Tissue  samples  in  appropriately  sized  jars  are  digested 
with  4  volumes  of  0.5  N  NaOH  at  70°C  for  24  hours.  Gastrointestinal  tract 
and  contents  may  require  48  hours.  Replicate  0.5  ml  or  larger  samples  are 
bleached  with  TBHP  2  hours  auid  counted  as  described  above. 

7.  Carcass.  Carcass  is  cut  into  several  sections  emd  a  weight  of 
H^O  equal  to  the  carcass  weight  is  added  and  10  ml  of  19  N  NaOH  are  added 
for  each  100  g  of  conbined  carcass  and  water.  The  digest  aft  .r  24  hours  is 
bleached  and  counted  in  the  same  way  as  the  tissues  described  above.  The 
bones  do  not  digest  in  alkali  but  can  be  prepared  for  counting  by  dissolving 
them  in  an  appropriate  volume  of  25%  HNO^  heated  to  about  90*^C  for  several 
hours. 
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0.5  ml  samples  of  this  digest  are  counted  in  OTN-Cab-O-Sil .  We  found 

14 

that  for  W8>156,122,  the  bones  contained  negligible  amounts  of  C 
activity . * 

Honkey.  One  female  rhesus  monkey  was  placed  in  a  chair  approximately  24 

(p 

hours  before  treatment  using  a  small  dose  of  Ketaset  Water  was  avail¬ 
able  ad  libitum.  Control  urine  (216  ml)  and  control  feces  (23.8  g)  were 
collected.  Tb.e  chair  facilitated  the  collection  of  repeated  blood  sanples 
as  well  as  the  quantitative  collection  of  urine  (in  an  iced  container)  and 
feces.  The  drug  was  administered  by  soft  oral  catheter  as  a  single  dose 
of  5  mg/kg.  Blood  samples  were  collected  from  the  right  or  left  antecubital 
vein  at  2,  4,  6,  8,  and  12  hours.  At  12  hours  the  animal  vas  given  an 
anesthetic  dose  of  Nembutal  and  tissues  were  collected  for  distribution 
studies . 

Rats.  Sprague-Dawley-derived  male  rats  weighing  245-376  g  (bile-duct 

ligated)  and  220  to  346  g  (bile-duct  cannulated)  at  time  of  surgery  were 

used.  The  bile-duct  ligated  rats  were  housed  in  meted^olism  cages.  The 

bile-duct  cannulated  rats  were  placed  in  wire  restredners  attached  to  the 

metal  cover  of  a  plastic  cage.  Food  and  water  were  supplied  ^  libitum  4 

hours  after  dosing.  A  bottle  equipped  with  a  funnel  and  a  wire  separator 

vas  positioned  to  collect  all  urine  and  feces.  A  tared  vial  was  secured  to 

the  cage  to  collect  bile.  Blood  sauries  were  obtained  at  2,  4,  6,  8,  12, 

24,  48,  and  72  hours  from  the  tail  vein  in  heparinized  200  yl  pipettes. 

Bile,  urine  and  feces  were  usually  collected  at  6,  12,  24,  48  2uid  72  hours. 

At  72  hours  the  rats  were  necropsied  using  an  anesthetic  dose  of  Nembutal  . 

14 

Tissues  assayed  for  C  included  1)  liver;  2)  heart,  lungs,  spleen  and 
kidneys  as  a  pool;  3)  gastrointestinal  tract  and  contents  and  4)  carcass. 

14 

*We  are  investigating  other  methods  of  measuring  C  content  of  bone. 
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Bile-Duct  Cannulation  Procedure.  The  rats  are  fasted  overnight  and  the  fol¬ 


lowing  morning  they  are  anesthetized  with  sodium  pentobarbital  (50  mgAg 
i.p.).  The  abdomen  is  shaved  and  a  transverse  incision  through  the  skin  is 
made  caudal  to  the  last  rib.  The  muscle  layer  is  lifted,  using  forceps,  and 
cut  with  blunt  tip  scissors  being  careful  to  avoid  cutting  the  underlying 
tissues.  The  liver  is  retracted  crauiially  using  a  warm  saline-moistened 
gauze  pad. 

The  area  where  the  bile  duct  is  cemnulated  is  just  caudal  to  the  liver 
and  superficial  to  the  portal  vein.  Two  ligatures  are  placed  around  the 
bile  duct,  the  first  caudal  to  the  bifurcation  of  the  bile  duct  and  the 
second  5  mn  caudal  to  the  first  ligature.  The  second  ligature  is  tied 
causing  the  bile  to  build  up  in  the  bile  duct.  A  small  incision  is  made  in 
the  bile  duct  between  the  ligatures  using  a  small  scissors. 

A  polyethylene  cannula  (Clay-Adams  PE  50) ,  with  one  end  cut  at  a  45 
degree  wgle,  is  inserted  into  the  bile  duct  and  secured  with  the  first 
and  second  ligature. 

The  cemnula  is  exteriorized  between  the  skin  auid  muscle  layer  of  the 
medial  aspect  of  the  left  hind  leg. 

The  muscle  and  skin  layer  of  the  abdomen  are  sutured  separately  and 
the  skin  is  sealed  with  collodion. 

When  surgery  is  c«npleted,  the  animal  is  placed  in  a  stainless  steel 
wire  restrainer  cage  with  the  left  hind  leg  secured  to  the  restrainer  using 
cotton  cord  with  a  ligature  through  the  skin  at  the  Achilles  tendon  (adapted 
from  Robert  E.  Smyth,  personal  conmiunication,  1977} . 

Bile-Duct  Ligation  Procedure.  The  rats  are  fasted  overnight  and  the  fol¬ 


lowing  morning  they  are  anesthetized  with  sodium  pentobarbital  (50  mgA9  i.p.). 


The  abdomen  is  shaved  and  a  transverse  incision  through  the  skin  is  made 
caudal  to  the  last  rib  approximately  2h  cm  in  length.  The  muscle  layer 
is  lifted,  using  forceps,  and  cut  with  blunt  tip  scissors  being  careful 
to  avoid  cutting  the  underlying  tissues.  The  liver  is  retracted  cr^mially 
using  a  warm  saline-moistened  gauze  pad. 

The  area  where  the  bile  duct  is  ligated  is  just  caudal  to  the  liver 
and  superficial  to  the  portal  vein.  Two  ligatures  of  4-0  silk  eure  placed 
around  the  bile  duct,  the  first  caudal  to  the  bifurcation  of  the  bile  duct 
and  the  second  5  mm  caudal  to  the  first  ligature.  Both  ligatures  are 
tied  and  the  section  of  duct  between  the  ligatures  is  cut  with  an  iris 
scissors. 

The  muscle  and  skin  layer  of  the  abdomen  are  sutured  separately  and 
the  skin  is  sealed  with  collodion. 

RESULTS 


A.  Monkey.  Blood  Levels,  Excretion  and  Tissue  Distribution 

14 

Data  on  whole  blood  and  plasma  levels  of  WR-158,122  (as  C)  were  as 
follows: 


Hours  yg/g  as 


Dose 

Blood 

Plasma 

2 

0.18 

0.25 

4 

0.43 

0.62 

6 

0.40 

0.58 

8 

0.33 

0.49 

12 

0.36 

0.46 

Peedc  levels  of  radioactivity  appeared  in  the  blood  and  plasma  at  4  hours. 
The  plasma  levels  always  exceeded  the  whole  blood  concentrations,  findings 
tdilch  corroborate  data  on  blood  levels  in  rhesus  monkeys  submitted  in 
Interim  Report  No.  40-1  on  Contract  No.  DADA  17-67-C-7065  (March  16,  1972) . 
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This  monkey  excreted  1.8%  of  the  dose  (as  C)  in  urine  in  12  hours 

(see  Tatle  1) .  No  feces  were  excreted  but  the  gastrointestinal  tract  and 

14 

contents  contained  93.6  percent  of  the  dose  (as  C)  of  which  77.1  percent 

was  recovered  in  the  stomach.  There  was  very  little  localization  of  the 

conpound  (or  its  metabolites)  in  any  tissue  (Table  2),  but  this  was 

14 

probably  due  to  the  large  amount  of  drug  (  C)  still  in  the  stomach. 

B.  Bile-Duct  Cannulated  Rats. 

Blood  Levels.  The  peak  for  blood  levels  varied  widely  ranging  from 
14 

0.21  to  0.87  Ug/g  (as  C)  (see  Table  3  and  Figure  1) .  Two  rats  had  peak 
levels  at  4  hours,  four  at  12  hours  amd  one  at  24.  One  rat  (BC-6)  showed 
a  double  peak  at  12  hours  and  48  hours. 

14 

Biliary  Excretion.  Total  recovery  of  WR-158,122  and  metabolites  (as  C) 

in  the  bile  by  72  hours  ranged  from  11.4  to  56.9  percent  of  dose  (see  Table  4 

and  Figure  2).  This  range  is  narrowed  somewhat  if  BC-6  is  eliminated.  This 

animal  is  atypical  in  that  it  retained  much  more  drug  in  the  gut  at  necropsy 

time  and  eliminated  much  less  in  the  feces  than  the  other  bile-duct  cwnulated 

rats.  It  also  had  an  atypical  double-peaked  blood  level  curve.  Peak  levels 
14 

of  drug  (as  C)  in  the  bile  occurred  at  12  hours  in  two  rats,  at  24  hours 
in  three  rats,  and  at  48  hours  in  two  animals.  The  peak  for  BC-1  might  have 
occurred  at  a  different  time  if  bile  flow  had  not  been  temporarily  inter¬ 
rupted  beti«een  12  and  24  hours.  In  rat  BC-2,  the  cannula  became  inoperative 
some  time  after  the  48  hour  collection  and  this  accounts  for  the  very  small 
bile  output  at  72  hours.  In  rat  BC-3  the  cannula  came  out  of  the  collection 

vial  after  48  hours  excluding  the  opportunity  of  collecting  a  72  hour  sample. 

14 

Urine  Excretion.  Tf  J  recovery  of  WR-158,122  (as  C)  in  the  urine  of 
bile-duct  cannulated  rats  ranged  from  0.4  to  15.6  percent  of  dose  and  is 


essentially  complete  at  48  hours  (see  Table  4) .  As  one  would  expect  the 

range  narrows  to  0.4  to  8.5  percent  If  the  data  for  BC-1  (a  rat  with  tem- 

poreury  biliary  stasis  at  12-24  hours)  is  eliminated.  The  peak  levels  of 
14 

drug  as  C  in  the  urine  occurred  at  24  hours  in  4  rats  and  at  48  hours  in 
the  remaining  animals. 

Fecal  Excretion.  Excretion  of  drug  and  metabolite (s)  in  the  feces 
was  essentially  complete  in  48  hours.  Total  recovery  in  feces  for  the 
seven  bile-duct  cannulated  rats  ranged  from  32.3-84.5  percent  of  dose  (see 

Table  4) .  In  rat  BC-1,  50  percent  of  the  dose  was  excreted  in  the  12-hour 
feces  sample,  but  peak  fecal  excretion  usually  occurred  at  24  hours. 

Total  Recovery.  Total  recovery  varied  from  87.2  to  114.7  percent  of 
the  dose  with  a  meem  of  101%  (see  T2d3le  5).  Fecal  excretion  accounted  for 
an  average  of  65%,  biliary  excretion  for  27%  and  urinary  output  for  4,5%. 
Except  for  the  terminally  atypical  rat,  BC-6,  with  apparent  megacolon, 
the  remaining  radioactivity  in  all  body  compartments  at  72  hours  was  usually 
less  than  2%. 

C.  Bile-Duct  Ligated  Rats. 

Blood  Levels.  As  in  the  bile-duct  cannulated  rats,  the  peak  blood  levels 
varied  widely  (Table  6  and  Figure  1) .  Three  rats  showed  peaks  at  12  hours , 
one  rat  at  24  hours  and  2  rats  at  48  hours.  The  unexpectedly  high  value  for 
BL-6  at  48  hours  (1.78  yg/g)  may  be  an  error  dvie  to  some  unrecognized  con¬ 
tamination  of  the  s^unple.  It  was  not  Included  in  the  average. 

14 

Urine  Excretion.  Total  recovery  of  WR-158,122  (as  C)  in  the  urine  of 
bile-duct  ligated  rats  ranged  from  13.5  to  36.3  percent  of  dose  (Table  7 
and  Figure  3) .  Excretion  of  drug  in  the  urine  was  essentially  complete 
at  4b  hours.  Peak  urine  excretion  occurred  at  12  hours  for  one  rat,  24 
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hours  for  four  rats,  and  at  48  hours  for  one  animal. 

Fecal  Excretion.  Excretion  in  the  feces  %ras  essentially  complete  in 
48  hours  (see  Table  7).  Total  recovery  in  feces  for  the  six  bile-duct  li¬ 
gated  rats  ranged  from  49.6  to  61.3  percent.  Peak  fecal  excretion  occurred 
at  12  hours  for  one  rat,  at  24  hours  for  two  rats,  and  at  48  hours  for  three 
rats. 


Total  Recovery.  Total  recovery  remged  from  82.2  to  98.9  percent 

of  the  dose  for  the  six  bile-ligated  rats  with  a  mean  of  89.4  percent  (see 

Table  8) .  It  is  readily  apparent  that  fecal  excretion  accounted  for  most 

14 

of  the  drug.  In  all  rats  there  was  very  little  C  in  the  gastrointestinal 
tract  and  contents  at  72  hours,  and  this  was  true  for  other  tissues  and 
carcass  as  well. 


D.  Control  Rats  Sacrificed  at  24  Hours 

In  control  rats  sacrificed  at  24  hours  after  dosing,  84-94  percent  of 
the  dose  was  recovered  in  feces  (see  Table  9) .  C-2  retained  about  5  percent 

of  the  dose  in  the  gut  and  contents  and  C-1  retained  only  1.0  percent. 

14 

Urlna  ry  excretion  amounted  to  2  to  5  percent  and  there  was  very  little  C 
in  the  other  tissues. 


Bile-Duct  Ligated  Bats  Sacrificed  at  24  Hours. 


In  two  bile-duct  ligated  rats  sacrificed  at  24  hours  after  dosing  43  to 


57  percent  of  the  dose  was  present  in  the  feces.  In  both  rats  11  percent  of 


the  dose  was  recovered  in  the  urine  and  they  retained  24  to  25  percent  of 

the  dose  in  the  gastrointestinal  tract  and  contents.  Other  organs  (liver, 

heart,  lungs,  «pleen,  and  kidneys)  contained  1.2  to  1.5  percent  of  the  dose 

14 

and  the  carcass  contained  6.4  and  8.8  percent  of  the  dose  as  C. 
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DISCUSSION 


The  data  on  the  single  12 -hour  nonkey  appear  to  fit  with  our  pre¬ 
vious  simian  data  collected  at  other  time  periods  (see  Report  40  of  OADA 
17-67-C-7065,  3/16/72) . 

From  the  data  on  biliary  excretion  in  bile-duct  cannulated  rats  it 
was  concluded  that  HR- 158, 122  was  partially  absorbed  emd  excreted  in  the 
bile.  Two  rats  appeared  to  be  atypical.  In  BC-1  the  cannula  closed  tem- 
poreurily  between  12  and  24  hoxurs  ^md  reopened  some  time  between  24  and 
48  hovirs  which  gave  results  mimicing  a  bile-duct  ligated  rat.  Rat  BC-6 
retained  feces  so  heavily  in  the  gut  that  its  condition  bordered  on 
megacolon.  This  rat  retained  12.1  percent  of  the  dose  in  gastrointestinal 
tract  and  contents  at  72  hours  whereas  the  other  bile-duct  cemnulated  rats 
retained  less  than  1  percent.  This  rat  also  excreted  the  largest  amount 
of  drug  and/or  metabolites  in  its  bile  (57%) .  Rat  BC-A  was  a  pilot 
experiment  and  the  rat  was  appreciably  heavier  than  the  six  other  bile- 
duct  cannulated  rats;  however,  the  data  on  this  rat  compare  very  well  with 
the  data  of  the  six  bile-duct  cemnulated  rats  run  later  except  for  higher 
blood  level  data  (see  Table  3) . 

Hhen  blood  levels  of  bile-duct  cannulated  rats  were  compared  with 
blood  levels  of  bile-duct  ligated  rats  it  was  apparent  that  levels  for 
bile-duct  cannulated  rats  were  appreciably  lower  than  levels  for  bile- 
duct  ligated  rats  (Figure  1)  but  the  peak  blood  levels  for  both  groups 
occiirred  at  12  hours  and  the  curves  followed  the  same  general  pattern. 

In  our  earlier  work  with  control  rats  the  peak  blood  levels  of  HR- 
14 

158,122  (as  C)  occurred  at  3  hours  after  dosing  (Interim  Report  No.  40-1) 
whereas  in  bile-duct  cannulated  and  bile-duct  ligated  rats  the  peak  levels 
usually  occurred  at  12  hours  or  later. 
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As  one  might  entJ.clpate  bile-duct  ligated  rats  excreted  much  more  drug 

in  the  urine  (20%)  than  bile-duct  cannulated  rats  (4.5%).  Fecal  excretion 
14 

of  C  in  bile-duct  caxmulated  and  bile-duct  ligated  rats  was  conparable. 

The  one  rat,  BC-6,  with  low  fecal  excretion  (32.3  percent  of  dose)  had 
56.9  percent  of  its  dose  in  the  bile  and  12.1  percent  of  its  dose  in  gastro¬ 
intestinal  tract  plus  contents,  nie  one  rat  in  the  bile-duct  ligated  series 
(BL-5)  with  somevrtiat  low  fecal  excretion  (49.6  percent  of  dose)  excreted 
the  largest  amount  (36.3%)  in  the  urine. 

14 

Except  for  BC-6  there  was  very  little  residual  C  in  gastrointestinal 
tract  plus  contents  in  either  the  bile-duct  cannulated  or  the  bile-duct 
ligated  animals.  It  is  interesting  that  the  two  bile-duct  ligated  rats 
sacrificed  at  24  hours  retained  about  25  percent  of  the  dose  in  the  gut. 
Control  rats  on  the  other  hand  retained  only  1-5  percent  of  the  dose  in 
gastrointestinal  tract  and  contents  at  24  hours. 

At  72  hours  both  bile-duct  cannulated  and  bile-duct  ligated  rats  re¬ 
tained  less  than  1.0  percent  of  the  dose  in  the  other  tissues  which  included 
liver,  heart,  lungs,  spleen  emd  kidneys. 

The  mean  liver  wt./body  wt.  ratio  for  bile-duct  cannulated  rats  was 
0.039  i  0.004  and  that  for  bile-duct  ligated  animals  was  0.052  l  0.002. 

Thus  the  mean  liver  might  for  bile-duct  cannulated  rats  was  9.3  g  and  for 

bile-duct  ligated  rats  was  14.6  g.  The  liver  of  bile-duct  cannulated  rats 

14 

contained  0.4%  of  the  dose  of  C  on  the  average,  whereas  bile-duct  ligated 
rats  with  larger  livers  contained  only  about  one-third  as  much  C. 

Carcass  retained  very  little  of  the  dose  at  72  hours,  usually  less 
than  1%.  In  the  two  bile-duct  ligated  rats  sacrificed  at  24  hours  the 
carcass  retained  6  to  9  percent  of  the  dose. 
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SUMMARY 


1.  Blood  levels,  excretion,  and  tissue  distribution  of  WR-156,122 

14 

C  were  studied  in  one  monkey,  7  bile-duct  cemnulated  rats,  8  bile-duct 
ligated  rats  and  2  control  rats. 

2.  The  monkey  necropsied  at  12  hours  after  dosing  excreted  1.8%  of 
the  dose  in  urine  and  none  in  feces.  It  retained  93.6%  of  the  dose  in 
the  geistrointestinal  tract  plus  contents.  The  stomach  contained  77.1 
percent  of  the  dose,  and  as  a  result  there  was  very  little  drug  and/or 
its  metabolites  in  any  other  tissue.  Blood  and  plasma  peak  level  occurred 
at  4  hours  and  plasma  levels  were  higher  them  those  in  whole  blood. 

3.  Blood  levels  of  bile-duct  ligated  rats  were  appreciably  higher 
than  the  blood  levels  of  bile-duct  cemnulated  rats,  but  the  blood  curves 
peaked  at  the  same  time  and  followed  the  same  general  pattern. 

4.  Bile-duct  cannvilated  rats  excreted  11.6-56.9  percent  of  WR-158, 

14 

122  dose  (as  C)  in  the  bile.  These  rats  generally  excreted  very  little 
drug  in  the  urine  (4.5%). 

5.  Bile-duct  ligated  rats  excreted  13.5-36.3  percent  of  drug  (as 
in  the  urine. 

14 

6.  Feces  are  the  main  excretion  route  for  WR-158, 122  (as  C)  in 

both  bile-duct  cannula ted  and  bile-duct  ligated  rats  accounting  for  32.3 

percent  to  84.5  percent  of  the  dose  in  the  bile-duct  cannula ted  rats  and 

from  49.6  to  81.3  percent  in  the  bile-duct  ligated  animals. 

14 

7.  Excretion  of  C  in  both  urine  and  feces  was  essentially  complete 
at  48  hours. 

8.  In  both  bile-duct  cannulated  and  bile-duct  ligated  rats  there  is 

14 

very  little  residual  C  at  72  hours  in  liver,  (heart,  lungs,  spleen. 
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kidneys  as  a  pool),  gastrointestinal  tract  and  contents,  or  carcass. 

9.  Thus,  in  the  rat  it  appears  that  WR- 158, 122  is  rapidly,  but 
incoopletely  absorbed,  transported  to  the  liver  and  excreted  in  the  bile. 
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Table  1 


Recovery  of  HR- 158, 122  from  a  Rhesus  Monkey 
Single  Oral  Dose  of  5  ingA9 

14 

Percent  of  Dose  Recovered  as  C 
12  Hours  Post  Dose 

1.8 

N. S.* 

93.6 

2.0 

O. 02  (1.36  g) 


Urine 

Feces 

Gastrointestinal 
Tract  &  Contents 

Other  Tissues 

Bile** 


TOTAJv  97.4 


*  No  Sanple 

**  The  figure  in  parentheses  represents  the  wei^t  of 
bile  in  grams  recovered  from  the  gall  bladder  at 
time  of  necropsy. 


Table  2 


Tissue  Distribution  of  HR- 158, 122  in  a  Rhesus  Monkey 
Single  Oral  Dose  of  5  mgAg 


14 

Recovery  (as  C)  in  Percent  of  Dose 
12  Hours  Post  Dose 

and  Wg/g 

fiffye 

Percent  of  Dose  per  Tissue 

yg/g 

Stomach* 

77.1 

58.2 

Small  Intestine* 

0.76 

2.8 

Cecum* 

2.4 

13.4 

Large  Intestine* 

13.3 

17.8 

Liver 

0.43 

0.9 

Gall  Bladder 

<0.01 

1.2 

Bile 

0.02 

4.4 

Lungs 

0.10 

0.5 

Heart 

0.07 

1.3 

Pancreas 

0.04 

0.8 

Spleen 

0.01 

0.5 

Adrenals 

<0.01 

0.5 

Kidneys 

0.13 

1.0 

Urinary  Bladder 

0.10 

2.7 

Muscle,  Skeletal^ 

0.49 

0.1 

Whole  Blood 

0.65 

0.4 

TOTAL 

95.6 

*  Tissue  plus  contents 

*  Based  on  skeletal  sniscle  %feight  equals  20%  of  necropsy  body 
weight 

■M-  Based  on  blood  vdIubw  equivalent  to  9%  of  necropsy  body  might 
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Table  3 


Blood  Levels  of  HR158,122  in  Bile-Duct  Cannulated  Rats 
Single  Oral  Dose  10  ngAg 


/  14 

ug/g  as 

C 

Hours 

Post  Dose 

1 

BC-1 

BC-2 

BC-3 

BC-5 

BC-6 

BC-A* 

0.57 

2 

0.17 

0.04 

0.12 

0.10 

0.07 

0.06 

0.69 

4 

0.32 

0.05 

0.21 

0.17 

0.11 

0.12 

0.81 

6 

0.52 

0.09 

0.20 

0.28 

0.21 

0.12 

0.72 

8 

0.67 

0.09 

0.20 

0.28 

0.28 

0.23 

0.55 

12 

0.87 

0.14 

0.17 

0.37 

0.67 

0.34 

0.32 

24 

0.75 

0.29 

0.15 

0.15 

0.56 

0.28 

0.11 

48 

0.25 

0.05 

0.04 

0.05 

0.20 

0.34 

0.03 

72 

0.06 

0.04 

0.01 

0.01 

0.02 

0.11 

0.02 

Hct 

(Terminal) 

39 

41 

50 

45 

46 

53 

46 

*  BC-A  weighed  4C0  gt  the  other  rats  ranged  from  220  to  346  g. 
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Excretion  of  WR-158,122  in  Bile-Duct  Cannulated  Rats 


Table  4  Continued 


Table  5 

Recovery  of  WR-158,122  from  Bile-Duct  Cannulated  Rats 


Single  Oral  Dose  of  10  tag/kg 


Percent 

of  Dose  Recovered 

(as  C) 

in  72 

Hours 

BC-1 

BC-2 

BC-3 

BC-4 

BC-5 

BC-6 

ac=A* 

Urine 

15.6 

6.0 

2.5 

2.4 

7.4 

8.5 

0.4 

Feces 

84.5 

56.4 

64.1 

68.4 

75.1 

32.3 

74.3 

Bile 

12.5 

37.5 

28.7 

27.6 

14.9 

56.9 

11.6 

Gastrointestinal 
Tract  t  Contents 

0.5 

0.6 

0.07 

0.03 

0.02 

12.1** 

0.23 

Other  Tissues 

0.9 

0.7 

0.2 

0.2 

0.4 

0.5 

0.3 

Carcass 

0.7 

-0*6 

0.8 

_£Li 

0.2 

-JL? 

-Q.4 

TOTAL 

114.7 

101,8 

96.4 

98.7 

98.0 

111.0 

87.2 

*  BC-A  weighed  480  g;  the  other  rats  weighed  from  220  to  340  g. 

**  BC-6  -  abnormal  retention  of  feces  bordering  on  megacolon. 
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Table  6 


Blood  Levels  of  WR-158,122  In  Bile-Duct  Ligated  Rats 
Single  Oral  Dose  10  mg/kg 


Hours 

ug/g 

as  C 

Post  Dose 

BL-1 

BL-2 

BL-3 

BL-4 

BL-5 

BL-6 

2 

0.25 

0.32 

0.18 

0.10 

0.14 

0.28 

4 

0.45 

0.57 

0.28 

0.13 

0.34 

0.53 

6 

0.63 

0.72 

0.53 

0.19 

0.43 

0.59 

8 

0.81 

0.90 

0.69 

0.34 

0.57 

0.77 

12 

0.85 

1.12 

0.86 

0.46 

0.70 

0.86 

24 

0.38 

0.52 

0.40 

0.45 

1.16 

0.81 

48 

0.19 

0.22 

0.12 

0.50 

0.48 

1.78 

72 

0.07 

0.06 

0.04 

0.14 

0.21 

0.13 

Hct  (Terminal) 

40 

39 

49 

47 

45 

43 
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Takble  7 


Excretion  of  WR-158,122  in  Bile-Duct  Ligated  Rats 
Single  Oral  Dose  10  mgAg 


Percent  Dose  Recovered  as 


Hours 


S«urple,  Post  Dose 

BL-1 

BL-2 

BL-3 

BL-4 

BL-5 

BL-6 

Urine  6 

(ml) 

0.04 

(2.0) 

0.9 

(2.0) 

0.37 

(1.7) 

0.66 

(3.1) 

0.56 

(1.0) 

0.03 

(1.4) 

12 

4.6 

(9.3) 

4.4 

(9.5) 

8.2 

(4.1) 

1.8 

(1.5) 

2.5 

(1.2) 

1.9 

(1.5) 

24 

4.9 

(7.4) 

6.3 

(6.7) 

6.1 

(10.0) 

5.0 

(6.5) 

15.6 

(5.7) 

7.5 

(8.2) 

48 

3.4 

(16.2) 

3.5 

(20.6) 

2.4 

(11.8) 

9.4 

(6.6) 

14.9 

(11.2) 

6.3 

(12.0) 

72 

0.51 
(26.,  5) 

0.39 

(18,0) 

0.25 
112, 2) 

1.5 

(10,4) 

2.7 

C13.6) 

2.4 

(32.0) 

TOTAL 

13.5 

15.5 

17.3 

18.4 

36.3 

18.1 

Feces  6 

(g) 

11.4 

(2.9) 

15.6 

(3.8) 

<0.01 

(0.24) 

<0.01 

(0.13) 

N.C.** 

N.C. 

12 

7.3 

(0.26) 

12.7 

(0.68) 

49.6 

(3.8) 

N.S.* 

N.C. 

N.C. 

24 

21.7 

(0.49) 

37.5 

(2.4) 

30.0 

(4.3) 

14.0 

(3.8) 

11.3 

(2.6) 

50.5 

(4.0) 

48 

26.5 

(3.5) 

8.5 

(4.1) 

1.6 

(4.3) 

53.8 

(10.3) 

34.1 

(5.9) 

11.8 

(4.4) 

72 

1.4 

15^1) 

0.62 

i8._2) 

0.14 

(4:^5) 

1.6 

4.2 

(5^ 

1.0 

13,2) 

TOTAL 

68.3 

74.9 

81.3 

69.4 

49.6 

63.3 

(  )  -  Number  in  parenthesis  is  sample  size  in  g  or  ml. 
*  N.S.  -  No  sample 
**  N.C.  -  Sample  not  collected 
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TiUale  8 

Recovery  of  WR-158,122  from  Bile-Duct  Ligated  Rats 
Single  Oral  Dose  of  10  mg/kg 


Percent  of  Dose 

Recovered 

(as  C) 

in  72 

Hours 

BL-1 

BL-2 

BL-3 

BL-4 

BL-5 

BL-6 

Urine 

13.5 

15.5 

17.3 

18.4 

36.3 

18.1 

Feces 

68.3 

74.9 

81.3 

69.4 

49.6 

63.3 

Gastrointestinal 
Tract  &  contents 

0.11 

0.08 

0.03 

0.22 

0.18 

0.14 

Other  tissues 

0.15 

0.13 

0.11 

0.32 

0.26 

0.21 

Carcass 

0.35 

0.52 

0.15 

0.53 

0.58 

0.48 

TOTAL 

82,4 

91.1 

98.9 

88.9 

86.9 

82.2 

Table  9 


Recovery  of  WR-158,122  in  Bile-Duct  Ligated  Rats 
and  Control  Rats  (oral  10  mgAg) 


Percent  of  Dose  Recovered  as 
24  Hours  After  Treatment 


BL-7 

BL-8 

C-1 

Urine 

10.7 

11.2 

1.6 

Feces 

56.7 

42.5 

93.9 

Gastrointestinal 

Tract  and  Contents 

24.7 

29.6 

1.0 

Other  Tissues 

1.2 

1.8 

0.1 

Carcass 

4.8 

6.4 

0.1 

TOTAL 

97.9 

91.5 

96.7 

C-2 

4.5 

84 

4.9 

0 
0 

94.5 
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Table  10 

Recovery  of  WR158>122  in  Bile-Duct  Ligated 


and  Control  Rats  (oral  10  mgAg) 


14 

yg/g  Recovered  as  C  24 
After  Treatment 

Hours 

BL-7 

BL-8 

C-1 

C-2 

Gastrointestinal  Tract 
and  Contents 

37.1 

51.9 

1.4 

6.8 

Liver 

2.4 

3.6 

0.3 

1.0 

Lungs 

1.0 

2.1 

<0.1 

0.2 

Heart 

0.6 

1.1 

<0.1 

<0.1 

Spleen 

0.7 

1.2 

<0.1 

<0.1 

Kidneys 

2.4 

5.0 

0.2 

0.4 

Whole  Blood 

0.4 

0.6 

<0.1 

<0.1 

Carcass 

0.2 

0.3 

<0.1 

<0.1 

I 

I 

j 

I 


24 


24 

Tim«  In  Hours 


48 


Figure  3 
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